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IMPROVED METERING VALVE AND ACTUATOR FOR 
METERED DOSE INHALER 



i n B T» rtr»n return to » metered dose fab* 1 ** fiw dcSvcrittg • 
mn of « fimzatbaoD than • pnwiriTfi* *' carrying » 
mrlcraq m which ipr»7 prwiaciag iDora m= loctfcd id ibe mcornj 
vihre, b paroeuliT in (he nNc ess ofthe mctaini vmNc, nHxr thxa in the 



Parable device ire widely lYsflihtB to » pastes wishiai, to gtf-^dcomsta 



gcaanDy pnnged to dispense t discrete ernccst of the fommlrricn, (n«afly 
is the fbna of • fiad or ptrtoihtt awfieaaaa «a«iiied m » Cram of g» 



TyakaDy, • metered date mbUer ccmprijo two cub pan*, tamely i 



Is geoorel, > uB im d dose m! 
recerres » cybsdntil r s nit 
Xaratshdaa • The amfir a provided vi± * dh pe nona DMSafal *tl»* 



towed* the cad pottioo of the 



To f+n ** d> nn'! i" fl dots abate, the cser tppiifis » compressive fixte a 
(he dosed end of (he agi s te r. The gusto! uin juama of the oeterxas 



1 to flue » tow GompfcsSTo farce is sufijcicol far Che 
j i hjttrr to move nriftDy whh mpwl to the wirvo stem by en sxooani 

qosnbty of fbonnlstwD to be ffi cp eDrrt ihmojft e single tmts&i port (of 

tnmjmuih ilit with to inifiiul civity is the virre stem block which 
gc&cnOy includes • targe ssmp. The fi s arm latmu {tows from the sump via ■ 

through the conntb piece win rccove e metered dose of **" «*'■"■ * 

of bujr wjhxrne between the dudntrge port of viive stem md the mouth 
piece, ta ptTtaxln. U should be oottd dan (he vxrre ctaa block cacUim ft 
ic*J nozzle 0). 



tine rcliiivcly Urge w>fanse of the mliimt tuvUiu of toe vsjve s&sn ad of 
the nhre stso stock to prodnee • nose of diScnal sizes of prapdbm 
cboptas e nrrttrnxn g (be aedkim o a dtbm a suspension or is schmon. 



cndctinfaly in Gefttia bodily rtjjggn ™sere they nay tew) to IngjUlred side 
-fT***** 5mhiHv QOOS3 spply m rchmoo to dry powder p ses tod dose 
chstors where Bhere is ft iiik di t tarjer povdv pertti tet win depos it in Th r 
eppeeir wiyi, rdhej dan ibe trMhrsaehmef tbclcag tnxbsnbk bodily 



la order to aDcvuce 



tbb effect, (he dametn of the esnaad faked to the 
assess! catered doss abahas n gcxKxsily tow csncgb 



Typaa&y. the dtsxsel is 022mm e» torn is dizzaenxsoetoexj 



cunfuwaTion Wv 



dixperamg StttaCBari UFA (which b » nu p ca io o of SaJbsroaaol m PlJ4a 

entrance sod oh cad of fa channel. As well as (be inrxmveraence to the 
ores , (be bold-op of material leads to a redactma m Ibo effective doss 

metered dote mhito (typically 200 to 300 doca). 



Tbe pr omi gs*cdxmq seeks to improve detnety of ■ pressonxed fennafalm i 
from • metered do t e thh i br by lo c a tin g fpray-prcdocxng mesas is the flow 

attestor. Marc paroxntnty , Qte epmyyodBCmg m ora are bested tl or near 
to the oaths of tbs presstrozed canister by having spray^ir od] wa g trinity 
t4. to die form of a spray orifice, to (bo valve stem. The advantage to tbs 
user n that s rafter cpray of * fia m i l itton of unproved qnahty is achievable 



Accordiag to tic uivuilien, there is provided en a 



received in said a 



I with tbs interior of tbe 
be dbcbsrgsd » tbe afiiHHpbtiB whilst tbe chamb er is i so l a t ed from the 

port, i dspted to engage valve stem toc s n . cn nan in the temtt o r having t 



Qow conn c ct i oa with the atmosphere, tbe Kan irxJwfcog a flow condait 
Kfjdm tbe *t bast one Oamfer port with the discharge port, each thai (he 
vahro sxern and the vtlve Ktera location means coopeme to farm a csartnnxscs 
flow path, characterized to thai (be Can bxhdss spny^prodoeiia meant. 

Ahhoogb tbe istroduokm of epray-pr u rucing means into the valve stem 
might have been expected to aOow (be frrrr'^+wn to exhaust store rapidly 
tad therefore m add the prohtam of blocking etc, U has been foend thai 
that this is net so. A spray orifice located m the flow psth at or near to (he 
exit end of the pressurized rrwittr »|^;p«t^ the need for a narrow ri jymtir 
c h tua rl in (he valve stem block and a brger «^»inT^fT d jy fr ir g * 

aperture m the vtxve stem block than might otherwise bceo have expected fee 
this type of etrangement. 



Tbe cpray-picdncinj means may be in the farm of a spray orifice located 
close to (he transfer pen of the valve nan, and in the flow path defined by 
the valve stem and tho valve stem location means, fa neb as BTragnrtent, 
the one or more transfer ports in the valve (tern ccomrrxnkato with the spray 
orifice by means of a spny charmd of sribflirrtiaDy tmalkr diameter to tbe 
it of (he valve stem. This channel may be. far exarnple. 
neb as 0-fcnm in diameter, to so to break op (be 
I fannidatioo into drop lea The valve stem may be 
acre (ban one transfer port, eg. two, cabatarttiaily 



one ■pcrt ui e. tho apertorcs are arranged in a labstannaJly ccoranoa radial 
irfaneef the valve stem. If there are room than two transfer ports, they are 
preferably arranged syxnrsctricaDy so that the flow of rbnanhttoo (which 
may be caspended or dissolved in tbe fiqaefied propeQant) is effectivdy in 
the center of me flow path of the valve stem. 



When the sprayprodncmg toeaos ere located m the valve stem 
form the transfer ports, the external apqtm e sue rxassfer ports may be of 
erosions, (eg, hiving a diameter of •bout 0.6mm). 



When mere (ban ose transfer port acts as tbe ■srey-prodBcmg means, (here 
are preferably at least two transfer ports arranged in a ptbatagmlly cergraoo 



another. If there are mom than two transfer ports, they arc preferably 



i i i tn i ul murt ii ii may be csseatiaDy cornea l (eg. a trtmcaxed cone). The 
rhiiiiftrT of the cetermosl bore (y) is preferably between x and 10a (where x 
most bore). 



Preferably, (he 'diameter of the imynmiu bore (a) is 80% or tea of the 
ditTTTTtrr of tbe ocixjinou bere (y). Ptrocalarty preferably, the d i m e t er of 
the mrxnrxm bore (a) b b (he rarrge of 40 to 80% ef tbe dtimftrt of tbe 
esanrawbomOf). 



|in t»j immmrjf r>— y » ■ &»m***T nffl l>mrr mrrry. fa psXTxl, ellfiCt 

sprays are pi 



TypxiOy, the valve stem fca anoo means ia in the farm cot a valve stem block 
provided *i£> a valve stsn Idgbtoo potioa, in which (be valve stem makes a 



Typkafly, the valve iter 
baked by a flow path 



a engsgeroesl portion and the discharge portion are 



flow psth with tbe valve stem. Is general, the two fcmba of each an L-thtped 
flow path are at as angle of greater than 90\ eg. about 11 5\ However, (he 
two bznbsoftbe flow path may be at an angle as great as 135' or more. The 
flow path by the valve stem and the valve W**"^ means seed not 

be mgffrl, and it is possible to have flat flow path defined by flat valve stem 



Preferably the cavity is the valve stem twit i ins a shoulder upon wmeb a 
portion of the wall at the first cod of the valve stem is su pported. Preferably 



Preferably the a ctu a tor device is provided with a delivery o 

being m fluid ctrairmiirraT i no with tbe <Bcpcrrdng poroen of the valve stem 
cess. Tee outlet may be a di;<rd far nasal delivery or preferably. 



Tbe drspexxsmg porpoo of the valve stem rocatsoo ti w ^rff* may take ■ 



Aecordmg to a farther aspea of the rnvermots, we froths pi ovale a valve 



FCT<C»J«»7 



i with t pjess&nztd container hiving a metering valve *j 



r compifaca s vafve i 



Iw-itk m mem capable of engaging a valve 
saca thai the valve can sad the valve i 
■ cnpiiuuwB flow ptfhi 



in ve n tion wiU be ftrmhtr to thoxs in (be art. For example, rp'wkm 
moaVtmg cay be cad to mate ma Tihre can, to gcnai!, (he ictcnul 
corxhril of the vafve nun wQ3 be bngtr tbao the internal ecadmt of 
conventional varve Onm of flos invention When (be aprey-proi 



transfer para wilj geaatUy be emI3ct rdxtire to those dacribed b the prior 
«0, which wil] necessitate the nseef smaller diameter ode pins, fn ron tmt. 
the mocMing ftm pin will generally be larger dun axed relscra to (he prior 
cl During injection, two soppaxtmg ride piss may be used to grip die stem 
pin wfejlfl f u nn ing twin apertures. The item end side pins trc made 600 



The metered dose inhaler of the invecnoo may be of the manual ly operablo 
or breath actmued type. B is en v i sag ed dm the mvrsmon may be used 
primarily in cemjunctkm with the dch vary of a mf d ifJimml m ths form of a 
propeLxm sohrtion, dispersion or isnbn^aaptnaaaarm^cEoBaofi 
dry powder. It it thought thai puhnGOuy inhaliboQ woedd be the primary 
application of the invention either nasally or (preferably) orally and the 
detrvery outlet of the ectaatoi device may be adapted accordingly. 



By way of example only, the 



to deliver 




aDnloid, « * amd tynergjgk ««*fn ^n m of ttm), Examples of 
rowtirmTtfTtn whkh may be employed are: lsopxotErcnoI [alpha 
CiaopopytsmmooKihyl) pratocamchsyt thmbolj, phenylephrine. 



dmydraamrpmrioae, 



pcrbcterol, bedomethasone, oiUpiejialme, feetxnyl. and diamotphise. Others 
are antibiotics (rash as neomycin, streptomycin, p*""^". proc aine 
p wikflrfn , tetracycline, chtaotetmcycfioB and bydroxytacracydine% 
adrcooc oi t ico O t opic hormoBCi and adtooocordcsJ boPMOoes (socb as 



m a preferred einhcdapenl rf the m*lrr*i1 dose fabthT of me {irventbc, the 
mrnrtdaritni enmproes: nttoamol together with • propeihmt and optionally 
one or mora additives. Pxrtkutsrty preferably the mrrnalatian comprises 
nCxmmiol sad PLW* (especially prefcnbrr with ibcid K>wT% dh*noI> 

Preferred rmhortrmfTTt i of the device according to the mvenfion «riD now c* 
described, by way of example, with refcnmcetttheaccmmjtnymgdnwmgs. 



Pigare I b a partially tmacstcd vertical taction of an aerosol 1 



e 2 is a metering valve a 
Bend; 



5 to ths invention, shown b vertical 



Figure 3 are 1 



t of valve stems acenrimg to the 



Referring fim to Figure 1, as 1 



g (I) having a month piece (2) angled at about 
I 1S* to flat pqp cndtfnlaT axis of me ey tmdncal bonsmg (1% The bousing 
(1) receives a cyimdrtcal < ernstc (3) of pressanzed medic a mem, the canister 
(3) being provided at one cod with a mensmg valve mdodmg a valve stem 
(4% The valve stem (4) is located b, by means of a tight fit mgigrTrwit. b a 
cavity in a valve stem location means m ths form of a valve can hkxk (5) 

artditinn to a reception cavity (6\ which engages who das verve stem (4% (he 
valve stem block (5) csetoses a channel (7) eoramnnsattiag with (he 

piece (2% ash that the valve Can (4) and me -raNe stezn block (5) wopatto 
to farm a generally L-shapcd e ondnn o ua flow path. The discmrge exit (I) of 
channel (7) is tapers pu tw e d s with respect to the overall ensa-settioo of 
channel (7), and lypieaDy fa of a diameter in the range 0S-2mm 



VsJvo stem (4) has a sshstantially cyhndocal mam body with a pair of 
diametrically diwo c rrl B mifft porta (9,10) located adjacent to and rod 

valve stem (4) cue Iowa a rrrnfrm sly txpenng mtfutil condmt (11) acmodmg, 
at its nxcow aaX &om the regwo of the tramfa porta (9,t0) and I n t fl iitf li itg 
wim the discharge pert (12) of the valve stem, whkh b tocamd m the valve 
stem block (5). The dscsygp end postnm of (he valve stem (4) is pattiaOy 



The cansfer ports (9,10) are m (he fims of eytmdncal apczmres m (he ocser 
ecriace of me valve srem (*\ each fransfcr port afia 
erossrCccoao open down to cyfindncal channeot (14,15) m c 
the center of the *ahe stem, (be ports (9.10) and channel s (14,1$) aetiag ss a 
sprsy^a 01*1 m ng peoi m das Cram of opposed spzay onfieea. The ports 
9,10) chmneb 0*,15) bconaj corahai (11) and stem bhxk cenkd (7) 
rmmanOowpath 



Aaaln 



sefmsc 



3 (3) rrfum to Cat valve Cem * and toward* 



10 



the firm block (3) pennia transfer pom (9,10) to enier me metering valve in 
the canister 0\ A metered ammmt of pressmized fcmmtlation passes 
throcgb ports 9,10) and into me nrnfrmmf ends of the chmmeh (HIS) m 
dm valve man (4> The two streams of narnmlation am atomized and 
mterfere to socb an extent mat the conjoined flow is slowed relative to its 
mmaJ velocity. The mrmmatien passes cat of the discbarge exit (S) b the 

-(2) to 



Referring now to Figure 2, a metering vafve according to me mveetiao 
mrnpri s es a body m the form of a erauar cap (21) fined m a fcnub (22), A 
valve bush (23) p rov i ded with an ssaaamre base fits m the 'cap (21) c hdmm g 
a mstcri&g chamber (24) wtncfa b fixed with respect ta the cap (21). The 
r (24) b provided at the omer end. immediately a 



the field (22) with an enter sea! or gasket (25X <nd at the mner end wim an 
mneraealor gasket (26> Thcmner end of the chamber (24) b adapted to fit 



A boQow tobedar gmee (27) extends from the cap 20 frrnf^t 
(24) end inner teal (2S). The ride walb of the goida (27) e 
provided wuh dbmetricafly opposed esmgate aperatnres (not shown). The 
fcswci cad portan of the rrada (27) b p^ridrrf wiA m b^sn2y 
peripheral Qxnge(2g). 



xnbob(bemrmefavahnstem(29)ef fsmeraOycrrcmxrcamts* 
mds fl naogh the c hamh ei (2s) and bio (he *r*r*i«f of ths grade 
(27% The end portion of das valve stem extending bm tne gglds (27) b 
anuumded by a eaamresxmo spring (30% ictabed b the pick (27) by the 

W"*gr (2J\ and bearing S gafas t an " oefiar 01) gaa H gna l cm tba man 

end portion of the vaive asm (29> The coQjj (31) b sSdahfy moottted 
wrmb the grdde (27% 



The cpriag (30) crgra the rdve c 



= (29) 



11 

(town b figure 2. The outwards movement of tbe vahe stem (29) b limited 
bjr » paqtenl rib p2) extruding from Che son (29) v/rthm me metering 
chamber (24), which ben against (be onto aeri (25) when the valve b m the 
bopenrm pooDoa. Tbt rib (32) also tmrit> (he fowards movement of tho 
varve una (2?) by bearing against Ok base of the bosh (23) when the valve 
flea b m (be operative (discharge) position. 



Tbe low portion of (ho vihe Hem (29) b provided with mesa far the 
cmmmsucittng lbs (24) wfth (be u lt e rior m (he form of ■ plurality 

of cittnacb (33) when (ho valve stem (29) b in tbe bwpetttrre position. Tbe 

bub(23> A small annular space, (34X eg. of about 02mm wktm, provided 

lbs b tt **?gi tbe rf mm tw 1 * (24) {jft« j [ pi ts rrttMiihrJ 

by (be fbirtof li (33) when tbe valve Hon (29) b in the tnojxj ilive poctioa. 



Tbe onto aid po r t tO D of 4m valve ttem (29) b provided with to outlet 
J (35) through which e charge can be <1iip> used 6tns (be mrTrnitg 
(24), such charge entering the outlet conduit (35) through 
diuiirlitcafly opposed tiausfcr ports (36^ 37) l oc a t e d on tbe valve (ten (29) 
nd tying fwiliirte tbe metering riwiilm (24) when the valve b is tbe 
nspeibve (charge) pondoo (ts shown). Tbe entrance of tbe transfer ports 
in the wrier wall of the valve Cos (29) ere cylindrical in crosa-rectida, but 
on moving towards (be twi n of 4k valve it mi taper towards spray channels 
(3S, 39) which, with tbe tapered partem of tbe transfer ports (36, 37) 
Function as spray^aodnctng roearw The transfer ports (36, 37), 
(38, 39), tad internal e o adnrt (35) (arm ft continuo us Sow p at h through 
which s charge can be ititprnsnrt from tbe metering chamber (24), such 
charge cnciTing the outlet coodnii (35) via the tnmfir ports (36, 37). In the 
inoperative (charge) posi t i on , (be transfer ports be outside (be farole (22\ 
rod comrmmiratB with the chamber (24), on inward movemem of the ttem 



(29) to tbe operative (discharge) padctoo. 



The can (29) forms a scaling fit wtfh the outer teal (25) m both (be 
operarive and boperanve positions, end a sealing fit with inner teal (26) only 
when tbe valve b in the operative positron. 



(the fttrnosnfaere), but b adapted to C 
being s e a le d from (he interior. 



: with the interior of the 



In ose, the valve is crimped onto a cylindrical c 
material, eg a medkam 
container gasket (40), m tbe n 
can readily move from the chamber (24) to the ixuerior of the container, and 
viee vena, by means of the channels (33). 



With tbe valve inverted, is with tbe outer «««r*^"fl portion of the valve 
stem (25) pointing downwards, (be chamber fills with p r essurised bated 
propcDanL Actaalino of tbo valve item (29), against the bias of the cpring " 
(3 OX causes (be transfer ports (36, 37) to move into tbe chamber (24), 
ftDowmg prcasurized material to be dbpensed Ctoj the chamber (24) via the 
fnternal conduit (35) to the outside, 



fat Figure 3. alternative embodiments of the valve stem are Qhnsrated. In 
Figure 3(a), a valve stem (51) ts provided with as internal ceodnil (52) 
connecting tbe discharge end of (be stem (53) with a transfer port (54) 



13 

radially dispos ed towards tbe opposing end of tbe stem. A spray ranlc 
. forme d from a cylindrical channel (55) disposed on me vertical axis of tbe 
vahe stem and a cone (56) comgmoCfttB with tbe transfer port (54) and the 
hat (52) to farm a a 



Figsre 3(b) flh a u t tr a a valve which b similar n> that flhstrsted in Figure 
3(a) save that two transfer ports (57. 51) ere diametrically disposed across a- 
valve stem (59), to flm a st egjc Pmq s ji going chsnneL. A spray node 
tanned fiom a cylindrical channel (60) di spo s e d on the vertical cos of tbe 
vahe stem and a cone (61) ffnrnmwnirate with (he transfix port (54) and tbe 
internal eonda i l (52) to form a oonririuous How psa> 

figure 3(c) b » vertical torrica through the valve stem of Figure 3A along 
the lines M. 



fat figure 3(d), spiay-puwtiB uig 



re termed in a vahe item (62) 
I (63X having radially disposed transfer ports 
with (be uuo- dl»' 3 i «igfc portion of (he uurrrul 




of the eondail (63). 



(3) containing pressurized aerosol ^"irv'^'tftfl i recei ve d in " fif ^m*****^ tV^ 
t Jiilun having a dispensing metering valve T>p""r>g a r^r*^;,^ chamber, 
a vahe stem (4) tfi s pn a rri therein and movable berwcei a charge pnriridn. En 
which (be rHimtwT £g mrl a lfd from (bo atmosphere- wMbt the cham ber 
c omnmm catea with the u i hi mj j of (he earner s OX «nd ■ dischuge position, 
in which tbe cmrtona of tbe chamber can be discharged to (he »TmffiTfra» 
whilsi tbe cfcamber b bofcaed from the canbter (i\ the valve stem (4) having 

at least one transfer pen (9, IPX adapted to conn with (he 

to the dbeharge pemnrm and a dbcharge port (12), adapted to engage vahe 
a (5) in tbe arroytnr (1) having a flow cormecdoo with tbe 
sm nrrlndmg a flow wmlu ii (11) brhing me at mast one 
transfer port (9, 10) with the dbrJaige pert (13% such that (to 
the vahe stem location mem cooperate to form e cemmnoos flow path (7, 
1 IX criancxerized m (hat tbe stem (4) rncfades i piay^u du Ou g meam (14, 
15). 

2- A device arrrarting to Churn, wherein tbe stem (4) is provided who 
more than one transfer ports (9. 10). 



spray proehschrg means ( 1 4, 1 5) are separv*n5mm)0^tr«iisfe ports (9.1 OX 



5- A device accctehng m any one of CSaims I to 3, ftfa n p the tr 
potts (65, 65) act as (he spray pmdncmg nr am 



15 



r(l)ibr use with 

ctntstg the cniRo 0) hivtss * dUposmg a 
t mrtmaj chamber, • valve ttrm (4) 
i charge ponnoo, in which (be chambrs* b bobtied from the 



r of (be c 

discharge p ort a twa, in which the T ^ n tr n Tt of the r Ki^ V r cm be discharged 

eso (4) bavin* at last one transfer port (9, J OX adapted to minimum i to 
with che dumber in the discharge pennon cad a discharge port (12X 
xJHptffd to ^ig*y> valve ohd locaDOB m«n^ (5) cs the tcipaloj (1) having a 

tnbAg the it Ion one tmufcr part (9, 10)arid thedisdtargeport (12),sach 
tint the valve Bsn (4) isd the valve stem bxtfjop m»m« ($) cooperate to 

ipnyprwtnring means (14, 15). 



7. A enter (3) contsmmg ■ preewrieed icnn! ftmrmlanon. for 
ate wtlb to jnh«i^*«w ac&axor(l) adapted to receive the cadger Q\ the 
cntster (3) barfing a dnpem 
cbsznbo, a valve i lei n (4) rfjqxwrd 0 
po ritjo oy is which the chitnhw n ii 

position, io which the coatoon of the chamber can be discharged to the 

(4) laving at has one transfer port (9, 10), adapted to with 
the fh n r b n in the discharge prrlHmi and a discharge port (11), adapt ed to 
m (5) b the actDjlar (1) hiving a Qow 



stem (4) 

linking the at Itart one transfer port (9. 10) and the discharge port (12), ctth 
thai the valve item (4) end (he valve stem location mesne (5) cooperate to 
Hans a cannanon Qow path (7, 1 IX characterised m that the asm (4) 
is (14, 15). 



mctcrmg valve, fin nse with t c 



(24), a valve stem (29) d 

i which the chambq (24) b isolated faro the ituxn^tjo wbQfl 
7 (24) u adapted to t^nrfflrrrintr with the mte oo r of the canister, 
end e discharge position, in which lbs ffrtmti of the <-fr»rrih— • can be 
discharged to the atmosphere whilst the chamber b bolated from the 
canister, the valve stem having at least one c*ntfb port (36, 37), adapted to 
cemnmnkate with the chamber (24) in the dischajga position and a 
discharge port (35), the Eton (29) mdodog a flow ccndmi Baaing the at 
. kest ana transfer port (36, 37) and the discharge port (35). ccoracterised in 
that the stem (29) includes spray producing means (36. 37). 
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